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ABSTRACT

This document is one of six whlch set forth the
mathematics components of the Project SEARCH ﬁrtlculated Curriculum
developed by the Utica (New York) €ity School District. Each volume

'‘deals with a brcad area of mathematics and lists objectlmes related

to that azfea for all grades from K through 12. mach ohjectlve listed
is described first in general terms and then in term= of specific
skills which students should exhibit. This volume. covers topics
related to measurement. These include money, calendar, tlmé,
temperaeure, weight,; linear measure, liquid measure, area and volume,
error, of measurement, and techniques of grapblng and 1nt°rpret1ng
graphs. Both metric and English systems of measuremept are used.
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FORTARD

This Articulated Curriculum is being printad and bound in this moamner to provide for on-geoing

rcvision.

This also serves as evidence of work completod during Phasce III of Project SEARCH.

MATHEMATICS . 2
K~ 12
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« TEMM LEADERS: 7 - 12 Dpavid Sclmidt, Cornelia Vitagliano, ZAnne zﬁ.,@sm

. TEACHERS: James Adesak, James Allen, Russell Ayers, Richard Brady, Elizabeth Bonsel, Angela Brooks, Nicholas
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VATHEMATICS
Money
The Student Will Know:
-~ the names of penny, nickel, dime and
quarter.
Time

the numecirals on the clock relate
to telling tine.
the hour and minute hands on the clock.

[l

Temperature

the position of the mercury indicates
the temperature.

Linear
the meaning of length as being long
or short. '

that the ruler, yardsticks and/or meter
stick erc used for weasuring lengths.

- the comparative sizes of large and small.

Liquid
the meoning of cmpty and full.
the meaning of the terms hcavy end light.

Calendar
- the names of the days of the week in the
propnr order.

Money

the monctary valuc of peany, dime, nickel,
quarser.

the cquivalent coin combinetions for nickels,
dimes, and quarters.

that the sign ¢ is usecd to show conts.

Poge 1

| MEAS
Grade K

The Student Will:

<

identify by name the roal coins - pemay,
nickel, dime and quarter. s

find pcsition of numerals on o clock.

identify the numerals to whick the hand
points.

use & movable thermometer to move the
mercury indicetor up when hot and down
when cold.

comperc length of two objecbs usiug bthe
terms leng and short.

usc the ruler, yardstick, or mecterstick to

measure c¢bjocts showing only how many ruler
lengths it takes. . o)
comparc size of various objects or sets using

the terms large, small, lerger, smaller, ctc.

identify containers which are full of liquid
and those which are empty.

detormine which of two objecls is heavy and |
is 1light.

recite days of weck in order.

. Grade 1
name each real coin, penny, dime, nickel,
quarter and tell its value in cents. N
find equivalent coin combinations for nickel,
dimec, and querter from among real or play ceins.
write moncy sums using the sign ¢.

O
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> .
Time

- the correct positions of the hours
1-12 on the face of the clock

- tue time in hours on the clock face.

Temperature

- the association of high numbers with heat and
low numbers with cold.

Lineor
- the ruler divisions of inches and/or
centimeters. _ -

Iiguld

- that volwre is mensurced in terms of cups,
pints, and quarts and/or liters in metrics
ond to know their relations to each other

in terms of lerger than or smaller thans

Weight
- that pounds and/or groms arc units of weight
as measurecd by a scale. )

Calendar
- the names of months of the yecar in proper
order.
Money

- the names and monetary value of half-dollars
and dollar bills.

- the various cquivalent coin QOSUMFD¢MOSm for
half-dollar and dollar.

- the various combinations of coins up to 99 ¢

Page 2

o

\ " Grade 1 ST
£ill in a clock face TTamerals 1-12 in proper

.positions.

tcll and/or draw in designated time in whole
hours on a clock face.

record and compare various temperaturcs
identifying the higher with warm conditions
and the reverse.

@

N

identify unit divisions on a ruler as inches
or centimeters.

state which liguid measurc has more volumec when
presented with two different neasures (ex. which
is larger a cup of water or a pint?)

S
weigh and record weight of various objeccts on a
scale in terms of pounds or grams.
| .
rccite months of the year in order.
Grade 2
identify a dollar and half-dollor and be “ablo
to state their velue in cents.
find equivalent coin combinations for half-dollar
and doller. ~
usc pennics, nickels, dimes, and quarters to find
sums that do not oxcced 99¢.
O
] &l

E
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» Time

the time in % hours on the clock face.

Iinear

- that objects can be measured in terms of

inches, and half inches or centimeters and
milimeters, cetc.

the equivalent values of capt, pluts and
quarts and/or liters.

Calendar

e —————

the date to day calendar welati onshiyp,

M ney

the money signs $ and (dollar sign amd
decimal point).

Time

&smH.oubﬂobmﬁb,om&smg:oﬁ.vmmsoE?
4 hour, with 5 miaute and 1 minute intervals

the equivalents of hour, % hour and minutes.

Sequence of timé as related to earlier or
later.

. Crade 2

v re————

- £ill in a clock face with the designated time on

the s hour.

- Mmeasure with inch or centimeter ruler given objects

in inches, % inches,, or centimeters and milimeters.

~ demonstrute the oquivalent volume meabures of cups,

pints, liters.

[

\ .
~ find a specific date on a calendar.

Grade 3

write examples of money values or notations using
appropriate sign.

aﬁwwmsm&ombaﬁhwoﬂacm given by drawing then i on
the face of a clock. :

male as many cquivalent comblaations as possibla.

ate what time will be earlier or later than a
state time (within the hour). :

137 .
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Temperature
the a thermomeoter is divided into units
ca__cd degrees.

the numker -of inches in a foct, number of
feed in a yard, number of inches in a yard

tae concept of length of lines may be
reasured to nearest inch.

tzat units of measurc are standard.

that word problems can be writien dxmcliing
units of linear measure.

‘

_ TAuuid

the equivalent measurcs for a gallon.

- that word problems can be written using

1liquid measures. ‘

Weight

. . Weignt,

the meaning of the terms, ounces, pounds
and tons.

cquivelence of ounces. to pounds.

L : Calendar

the number of days in a week, month, in a
year and hours in a day.

the equivalence of times.

\

- read and record temperatures using degree eymbol.

o

-~ recite facts - write in answers to complete state-
ments.

~ will measure lines o objects te nearest inch
‘correctly. °

- compare equivalent units of measure on different
scales (cx. an inch on a yardstick).

— gulpare an uriginal problem involving these terms
and demonstrate ability to solve.

- usec concrete or abstract materials to formulate
a list of equivalent combirations to a gallon.

- compse original problem involving these terms or
solve one already written.

- identify items that can be measured in these units.

- recite ounce equivalent to pounds.

- construct a calendar and use a clzende~ to0 project
future time. :

-~ make as mahy ejguivalent combinatlions for poriods of
days and weeks totaling months.

”

O
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Money
the process for smeSW owwbmo using the

additive approach.

the <wwwo¢m bills up to $50.00

the opﬁw<pH05& combinations of bills psa
coins up to $50.00

that money values can be owoup&ma on
(#, =, %, £) in both vertical and
souwmos&ww forms.

Time

&:m smrswwm ommbaapmmoH050060¢3005>3.
and P.M. .

the sombHSWw of dates written the short way.

(ex. 5/29/15)
Temperaturc

that the thermometor can be delineated in
different aomwoo\msoﬁwﬂm.

Linear

the terms mile and rod, or kilometer and
decimeter and their mp¢w<mposmwom.
Woight

that any weight over 16 ounces can be HQSDSQQ
in ounces and pounds.

dwoooﬂw<mwm50womOM¢osm¢owo¢bammba chSm.
and kilograms (etc. ). ‘

Page 5

Grade L

o

make correct change using concrete and abstract
materials.

<

identify corrcctly bills up to $50.00

meke various equivalent combinations of dwppm and
coins up to $50.00.

solve> equations and/or examples using money values,

state behaviors appropriate to certain times of
day, when given times written with A.M. and
P.M. desigaations.

write specific dates in the correct form.

rcad and record temperatures on thermometers which

-~ arc merked off on every degree every two degrees

or every five degrecs with accuracy.

recite or list mile and rod or kilometer and
decimgbor equivalencies.

be able to convert any scadou of ounces to pounds
and ounces.

be able to meke correct conversions of pounds to
tons and/or grams and kilograms.

10
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Tine

the concept of time zobnes and &:m nanes and
locations ‘of those within the United States.

the method for solving problems of time

change. .

Finear

that speedometers measure speed in miles per
hour and odometers measuré distance
traveled. - 5

Temperature

the number of Centigrade units in 5/9 as
great as the number of Farenheit units.

Iinear

the equivalent measures, squarc foot, sguarc
yards, acres, square rods, square miles.
(sq. meters or kilomecters).

the perimeter is.the sum of the measures
of the sides of & polygon (p = 2 (1+w)
p = Ls).

the circumference is the perimeter of a "
circle. ¢ =71 d = 2r).

the arca is the measure of the interior mw a
plane figure, A = 1w, A = % wb, A =Tire.

the volume is the measure of the interior of a
sclid figure. V = 1wh.

-«

Grade 5

~ identify the U.S. timc zones on a map.

1mowdooo&dooﬂwﬁzouawHoGHQSmwbdowdwsm¢950
changes. . .

read, solve and create problems involving
speedometers and odometers.

Grade 6

convert Centigrade to Fahrenheit temperatures
and vice versa using formulas.

solve problems using these conversions.

find the perimeter of squore, rectangle, triangle,
using the formulas.

find the circumfcrence of a circle using the
formulas.

find the area’” of plane closed figures using
the formlas.

4

find the volume of rectangle solids.

11
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~FE mym mumemr systen:
Linear Measure - inchj foot} yard; rod; mile.
. A Iiguid Measure - pint; quart; gallon; dmﬂumw
. ﬁzmpmwwm - grain; ocnomn pound; ton.

’ ™

=

‘(‘ -

, -

Rt msm awwwao _wystem: .
e ‘Iinéer Measure - millimeter; -centimeter; meter;
A T kilometer
- Iiquid- zmmmzwm - milliliter; centiliter; liter;
kiloliter ’

Weights - milligram; centigram; gram; xMHomwwa.
- ﬂsm smaller the unit of measure, the greater is
the precision.

- the greatest possible error of a measurement is
equivalent to one~half the mnit of measure being
used.

- that relative error equals the greatest possible

error divided by the unit of measure.
Relative Error = Measure of Greatest Possible
‘ Error Measure

S e e

Page 7

Grades 7-8

~ convert from a given unit ef measure
to an equivalent.

Example 1 - 2 miles = yards
Example 2 -~ 3 gallons =, quarts
Example 3 -~ 2 tons = ounces.

——————

g Grade 8

~ convert from a given unit of messure to an
equivalent.

Example 1 - 3 meters= yards :
Example 2 - 5€0 milliliters = centiliters
Example 3 - 2 kilograms = grams.

o

- recognize from a group of five measurements
the most precisc.
Example: determine the most precise unit of
measure from the following:
‘ounce; milligram;
grams grain; pound.

~ calculate the mﬁopﬁmmﬂ possible crror of a
given measurements.

Example: SUW¢ is the grecatest possible error
of Fsin.? of 3 3/b in.?
Answers: % in.; 1/8 in.

- the students will demonstrate the computational
skills derived.from the concepts of unit of
nmeasure and greéatest possible error.

Example: given measurcment is 9 in. and the
> greatest possible error is .5 in.,
determine the rcletive cfror.

) 22 - 0555 or 5.562 .

[

12

o
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Grade 8

- that before adding messurcs, or subttacting - express measures with the precision of the
measurcs, express all the measurements with the lcest precise measurcment.
preclsion of the least precise measurs=ment. Example: oxpress Th.923 and 28.49 with the
precision of the least precise
measurement. o '

Answer: 7hL.923 28.L9. o '
- that whem finding the quoticnt or product of two - aprly the same rule for adding measures.
numbers, once being a measure and the osher noy, Example: fin€ the circumference of = circle

use the ruie for addition of measures. . if the diemcter-is 27 cm.. ( HH.u.w.Hrv .
R - C=3.1hx 27 o
) 3.1k ~ 3 significant digits
. - uW!WN - 2 significant digits
. BU.TY - round this to 2 significent e
' digits
0% - wes this result. A ,
u Grade 9 o0
Yoasurcmen® | : =
- the basic units of lincar measurement in the - measure Yines and objacts with a ruler, Yurdshick,
BEnglish system and metric system. and metoerstick., :
- how to find unknown lengths using indirecs ~ identify corrcsponding sides of similar traingles,

psazmwsmpumﬂpoomw:ooo&&omwobawsmmwmmmzwww
find en unknown length. .

P

- the trigonometric functions of right triangles. - given o right trainglé, a student will be able to
. idéntify the sine, .osine or tangent ratio of an
angle of that traingle.

- tc usc the,trigonometric tables (with no inter- - given an angle, the student will use this trig table
polation.) to find the sine, cosine and tangent ratio of that
; 4 , angle as a decimal. e .

n

IC
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Grade 9 . .
- given the sine, cosinc or tangent ratio of an angle ‘ .
in decimel form, the student will find the measure
of thet angle.. : :

Grade 10
Measurcment
- ‘the theorems involving the arca of polygons. - calculate the area of & given polygon.
- the theorems involving measurcments of angles - be a2ble to solve for thec measures of the interior
of polygons. and exterior angles of 2 given polygon. S
- the dmmwo formula and definitions involved in - v@\wdwo to find the distance between two points. .
coordinate geometry. -
. - be ible to find the midpoint of a linec segmeus.
- be able to find the slope of a line.
' - be able to write the cquation of @ line parallel or -
perpendicular to another Hwbva =i
- the basic theorems involving angle measurement - find the measure of ane2cS, and arcs given various '
in circles. facts involving the wircle. . _ ' .
- the theorums regarding inequality in one triéngle - prescnt a preel showing one side greater than andther . g
or two trianglces. side, or ore angle greater than another angle in a
. given triangle or two triangles. -
- the thecorems involving angle sum. - find the measure o a required angle given numezidcal X
exprossions involving apgles and sides of rolygons. o T,
 Grade 10 - 12 .
- the techniques of model construction - codstruct geometric models
~ the metric system - calculate in the metric system -
~ corvert from Inglis system to metric system
- convert from metric system:to english systenm. ™
e
&l
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Measurement Grode 11

- ot S — v — S e

the definitions of relatior, domain, range, - apply these definitions to a given equation and/or
function end inverse of a relation. 2 Syon ineguality.
. . « = d¢iormine if relation is o function.

the definitions of a lincer function and - graph linear function. -

quadratic function. ' - groph quadratic function. i

- determine if two linecr cquabtions arc parallel, per- .
pendicular or intersecting. '

- groph the quadiscilc function

-~ determine the axis of symmetry..

- determine the solution sct.

the pspa%rfpo function.

the definition of Honrdk¢55Ho function. : - graph the logarithmic function. 1\»\

the characteristic of the six trigonmetric ! ° ~ graph each trigonemetric function.

functions. _

the definitions of the accuracy and buoopwyos - give in scicentific notation, the weight of a sample

of u# muasurcment. ) of urenium precise to the nearcest ten-thousandth of a mw
. . gram -

4 ~ compute the relative error as a per cent accurate to two
significant disits.

the common unit of angle measure which is -~ lecate &wo e n”w Y ering a peeition.angle with a
2 duprec. ' stuled measuac. .
the radian mensurcs of different agnles. = oovvert radian measure to degrees and degrees to
roilons,
,. Grade 11 - 12
the techniques used to celculate the mean, the - usc the deta collected to calculate the mcan, the .
median, and the mode using the data collected. median and the mode. '

the techinques used to calculate the meon and
the standard deviation using the Monroe
Calculator.

use the deta collected to calculate the mean ond the
tandard deviction using the tlonroe Calculator.

(o]

A

Page . 10
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' pode 11 - 12

S b ———

- the téchniques of finding 95% confidence - £in? a 957 coufidence intervel for the true mesn
interval for the true mean of & population. - ol @ werklation. .

, HMeasurcment Grade 12

- the techniques of preparing grephs that repre- . - utilize output dato from the computer that results
sent a pictorial approach to a specific conic . froa sclving a proolem relating to e speeifia

+Section., consc scction.

-~ the application of kmowledgge of coordinate sys- - duly..veh ouly v Al irom a compuser prinit-out
tems to graphing conic sections. (Special eme " 2nd correlate iv proverly in units that results in an .
phasis here is to climinate the tedious plot- accurgte graph of the conic section revresented.
ting points method employed in eerlier levels -
of instruction). = investigate to alimited amcunt relsztions between

.. / sa s N I p -
metric and Le~WEh st o-s dn moasurement systems

used in grayie

“

- the techniques needed to find the arca between - find the arcr between two curves.
two curves. o)
1
- the techniques necded to find the volume of a - fird the viume of 2 solid or revolulion by the dise, wn
golid of revolution by the disc, shell and shitl, an WOSh~r metheds N
washer metheds.
- tho techniques noeeded to find the area under = Lot U0 - e G ocereve by Bhoe veckangnlar snd
a curve by the rectangular and trapezoidal Traperduite L prozirations. o
approximation.
- the nethods needed to find minimum and maximum - fi, wdmum and maxinam aress and volumes using )
arcas and volames by using derivatives. doy vELives.
- the formulac: area of a‘circle; surface arca of - ewluate the formulac: avea of a circle; surface arca
A cylinder; surface area of a sphere; orea of o & cylinder; suricee aree of a sphere; arce of
rarallelogram, triangle, square, roctengle, tra- rrolleloprar, fricesTe, squore, rectengle, trapezoid; <
cooid; surfoce aren of a rectangular paralicl- fui e arca of o rectangular parallelpiped; volumc
criped; volume of cylinddr, cone, rectagular of a cylinder, cone, rcctanguler solid. .
solid. “ . .
‘e
Pzie 1l «
X _O
o &l

E
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